Abstract -This research paper aims to integrate knowledge management and data science practices with information technology services. Knowledge Management is a multidisciplinary scientific domain associated to the knowledge across departments of the organizations and is a field for researchers develop new improvements and innovations. New practices are evolving and incorporated in organizations, as is the case of IT Service Management and the service delivery provided to users and customers. Today's IT business is unstable, characterized by the speed of changes, where technology modify quickly, competitors multiply, and products and services rapidly become outdated. This research aims to provide a contribution to Knowledge Management by defining an architecture in order to demonstrate that this practices can contribute to improve IT services delivery. Design Science Methodology will be used to develop the architecture with a case study to achieve the expected results of providing a better results in the company service level agreement.
INTRODUCTION
Knowledge Management is a scientific area related to the organizational value of knowledge and is understood as a multidisciplinary field of research. Notions and practices are emerging and incorporated in organizations in different areas, as is the case of IT service management. Today's business environment is unstable, characterized by uncertainties and changes, where technology changes rapidly, competitors multiply, and products and services quickly become obsolete. In this context, management is increasingly focused not only on people management, but on the knowledge they have and how to capture it. An information system aligned with corporate knowledge management and the existing intellectual capital aims to represent and manage explicitly the different dimensions of organizational knowledge and competencies.
KM practices aims to incorporate organizational memories in the form of corporate intranets, in order to improve the organization's knowledge and subsequently improve the quality of the service provided to users and customers. This research follows the design science methodology [1] to create an artifact to be applied in a case study related to an organization that implements the Information Technology Infrastructure Library (ITIL) best practices. The organization is supported by an Intranet and an ERP for laptop repair process. The outcome of this research aims to demonstrate that knowledge management practices improve the IT services delivery. The following section presents the way KM play an important role in the organizations. The third section describes the relevance of IT service management in the organizations. The fourth section of this paper briefly describes the methodology to conduct this research. The fifth section discusses the service KM system and finally we present some conclusions and future research directions.
II. KNOWLEDGE MANGEMENT IN ORGANISATIONS
This research focuses on KM in organizations, namely the advantages that it brings to the delivery of IT services. This topic is relevant, because the business scenario is currently experiencing a phase where competition is dominated by knowledge, expertise and innovation practices, the more knowledge the organization has the more competitive advantage it presents in any operations area. Intense competition among markets requires organizations to be able to effectively develop and manage their human and structural resources, which translates into an improvement in their financial capital.
The ability of organizations to exploit their intangible assets has become more decisive than the ability to invest and manage their physical assets [2] . This management is the process responsible for sharing perceptions, ideas, skills and information, and for ensuring that these are available to the correct people in the right place and at the right time. KM process enables informed decisions, and improves efficiency by reducing the need to rediscover knowledge.
Tacit knowledge can be captured from the operation practitioners and made explicit so that can be saved for later reuse. This knowledge is recognized as an important strategic resource for any organization that wants to achieve a competitive advantage, and therefore successful organizations are characterized by their ability to create, share, incorporate and integrate knowledge in a consistent way, to manage it effectively [3] . Thus knowledge represents a valuable resource for organizations, because it empowers the creations of new ideas and new knowledge from the existing one, being virtually unlimited.
III. IT SERVICE MANAGEMENT
According to [4] service delivery covers the service that business requires of IT to enable adequate support to the business users. This includes processes for service-level management, availability management, capacity management, financial management for IT services, and continuity management. IT Service Management (ITSM) manages the IT function. This contrasts with technology-centric approaches to IT operations. There is no exact definition for the role of ITSM, but the concept is represented in several books, articles and white papers as referred in [5] . IT service providers can no longer focus only in technology and in the internal organization. In Today's reality the role of ITSM must consider the quality of the services and the relationship with customers.
The motivation for this research addresses the utilization and the presentation of knowledge generated by daily operations to improve the IT Service Management (ITSM) and service delivery. Organizations, most of the times, didn't capture this knowledge or did not manage it in the best way, thus having larger expenses with technological and human resources.
Due to the evolution of the nature of IT companies and the products and services they offer, it is necessary for organizations and staff to continually develop and acquire skills to remain competitive. The development of abilities has become an ongoing process in large parts of technology industry. This will promote the research of new methodologies to delivery customer services and events response, like new forms of providing services.
Organizational competence and intellectual capital is understood as the set of professional experiences, valences and heuristics of human resources both from the perspective of the individual, as well as from the perspective of the group and the organization [6] . In an organization, a competency is described by different semantic levels of representation according to different areas of application in the organization under analysis [7] .
An information system for KM aims to represent and manage explicitly the different dimensions associated with organizational knowledge. In today's reality, if organizations integrate their competencies and organizational memories in the form of corporate intranets, they can improve the organizational knowledge and organizational learning and subsequently improve the quality of the service provided to the users and customers [8] . The proposed model should capture the tacit knowledge from the operation to become explicit and presented as a form of problem solving solution.
This research presents different levels of granularity related with the ITSM knowledge domain. The ITSM function should be seen as a service organization that provides IT services with the goal of building and delivering IT services, defined as a set of practices aligned with the requirements of the organization [9] . With this purpose, ITIL framework provides the best practices and general guidelines to the implementation of these processes. Since the significant data that is generated in the course of everyday IT operations, creates valuable information when analysed, contextualized, and presented in a dashboard or report to provide knowledge, this knowledge could be used to support decisions makers [10] , improving the service delivered to users.
During daily operations, new problems arise, related to the equipment hardware and software. In the course of the IT service delivery there are several different roles dealing with the same issues and finding the solutions to the same problems, but unfortunately organizations frequently do not share this knowledge internally between all intervenient stakeholders. Such lack of knowledge derives in more costs to the organization and decreases the productivity of the collaborators and eventually reduces the quality of the service delivered to the customer. However, for IT teams it is not always easy to explicitly register the solution to the problem, since once the cause of the anomaly is identified, several solutions can be found. It is in this context and in view of this need that the present research explores knowledge management associated with the delivery of IT services. The main objectives are to contributing to the understanding of how KM improves a company's internal procedures and external services delivered to customers. Thus, identifying what are the advantages of implementation the KM practices and how this will improve the IT service delivery throughout the organization. This research uses a case study supported by an intranet and an ERP for laptop repair aligned with ITIL best practices. Table 1 represents the company's KPI´s with the actual results of the service level agreement (SLA) and the objectives that this research wants to understand if it is possible to achieve with the implementation of the KM model through a prototype. The repeated repairs represent 4 % of the total number of repairs, this research aiming to decrease 1% of this indicator. The repair turnaround time represent the number of days that an equipment is under the repair process, this research aiming to decrease this by 1 day. In indicator Parts use Per Repair, this research has the objective of decreasing it by 0.3%. The Number of repairs made by technicians represent the productivity of the daily operation, the aim being an increase of 2 repairs per day. The last indicator, but not the least important, is the customer satisfaction index, a strategic indicator for company measured by an e-mail inquiry delivered to all customers when the repair process is finished. The established objective is an improvement of 0.5%. These improvement margins would represent the impact of the KM prototype on the company's daily operations and on the service delivered to customers.
IV. RESEARCH METHODOLOGY
Information systems are implemented in organizations with the aim of improving the organization. The capabilities of the information system the particularities of the organization, its workflows, its people with their functions and their development and implementation together with methodologies, expression how this goal is achieved [11] . Design Science paradigm has its principles in engineering and the sciences of the artificial. To solve information system problems, it is crucial to create new components that provide new ideas and practices, through which the analysis, design, implementation, management and use of information systems can be efficiently performed [12] .
Like proposed by the author [1] the Design Science Methodology for Information Systems provides an understanding of how to conduct, evaluate, and present design science research to IS researchers and practicing business managers. The author [1] proposed seven guidelines that will be aligned with this research, these are: (1) Design as an Artefact, (2) Problem relevance, (3) Design evaluation, (4) Research contributions, (5) Research Rigor, (6) Design as a search Process, (7) Communication of research. This research will follow the methodology and will focus in the main next steps, represented in The first objective is creating an artefact following the Meta-Model of KM to support the IT service and delivering based on ITIL SKMS [13] . Then this model will be instantiated to a specific case study, which will be a company that actually wants improve service delivery. This problem is relevant and considered strategic for the company, a solution based on technology will be provided through a model, to be used under the company's intranet. To support the design evaluation, several interviews will be made to people with roles that are related to the IT services delivered, these are: the Technicians, ITSM, and managers to understand if the developed artefact will improve the daily service operation and service delivered to customers. This artefact, aims to contribute to this specific company and others with similar scenarios and different domains, since the model could be replicated.
The main contribution of this research is the definition of a new model of IT KM, and an expected rigorous alignment with the Design Science method for the construction and evaluation of the IS artefact.
V. SERVICE KNOWLEDGE MANAGEMENT SYSTEM
The IT function should be seen as a service organization that provides IT services to a company with the goal of building and delivering IT services, defined as a set of practices aligned with the requirements of the organization [9] . The first version of Information Technology Infrastructure Library (ITIL) was developed during the 1980s by a British public body entitled as the Central Computer and Telecommunications Agency (CCTA). This version of ITIL has grown from a collection of best practices observed in the industry. The second version of ITIL, released in 2002 has become so popular that ITIL is now considered the standard for ITSM. The third version of ITIL, published in 2007 and later revised in 2011, explains in five volumes the various tasks that an IT service provider must perform [5] .
ITIL describes [14] how an IT service moves throughout its lifecycle, how it should be planned and built, and how the IT service and related changes must be validated, tested, and implemented. It should also describe how events and requests for IT services should be handled. Also, verify how the basic configuration that supports the IT service must be controlled and how the operational problems must be solved.
The ITIL framework is a benchmark of best practices compiled from the study of different public and private sector organizations worldwide. The goal of the framework is to provide high quality services, essentially for ITSM. There are two main reasons for the change in ITIL implementation. The first reason is the increased focus on customer service and the second reason is the increased interest in IT governance in an effective and transparent manner [9] . ITIL has proven to provide many benefits [15] , such as cost savings, adequate risk management and rationalization of IT services.
ITIL provides only general guidelines on the processes to be implemented. As such, many IT managers had questions about the best implementation practice, often heavily reliant on consultants and suppliers [16] . Another common challenge in implementing ITIL is the resilience it receives from staff due to mismanagement of change. To overcome or at least reduce the limitations and setbacks of implementation, there must be adequate change management aligned with organizational culture.
The framework is organized in five phases with a several topics around the life cycle. It includes service strategy, service design, service transition and continuous service improvement that allows for the provision of a service that meets the needs of customers taking into account IT capabilities, business requirements and operationalization. Efficiency, customer satisfaction and trust are key factors [15] in running a service. The ITIL framework main objectives are to reduce costs, reduce risks, increase quality and productivity, and improve decisionmaking capacity. Service Knowledge Management System (SKMS), as described in ITIL Service Transition, defines the best practices in transition planning and support, change management, asset management and service management, release and deployment management, service validation and testing, change assessment, and knowledge management. Service Transition provides guidance on how to manage complexity related to changes in services and service management processes while avoiding unwanted consequences while enabling innovation. Figure 1 represents the architectural layers of SKMS, composed by four layers. The Data layer is where the data is collected and storage from multiples sources. Information Integration layer is represented by the SKMS Database where information is mapped with schemes and where the information is transformed by mining models. Knowledge Processing Layer is where the knowledge is generated with query's analyses, models and reporting tools. Finally the Presentation Layer is where the knowledge is presented to the user by different tools with different views, depending on the role that the actor is operating. Those views should be enriched and supported by dashboards reports, to facilitate the analysis. This knowledge arising from the analysis may become wisdom when combining individual experiences applied in problems difficult to solve, with the goal of developing a single integrated solution to register in the knowledge base of the organization, so that it is not lost and can be reused in similar problems that may occur.
VI. CONCLUSIONS
This research focuses on the capture of knowledge in daily operations, how it can be captured, processed and delivered to internal users through the correct channels. In this context, knowledge management practices and the management of IT services allows a better strategic IS alignment and development of the organization. This research aims to contribute to the application of KM in the IT domain, in order to support ITSM and other professionals trying to improve the efficiency of the IT service delivery. The proposed research approach aims to contribute for the evolution of knowledge management in IT domain in order to support IT managers and professionals, and ultimately to improve the efficiency of the IT service delivery. This solution will be provided by a knowledge meta-model (architecture) and a prototype, to capturing tacit knowledge from the organization system and to improve knowledge sharing and reuse in daily (workplace) operations.
